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(57) ABSTRACT 

A quick connector is con?gured as such that one axial end 

(21) APPL NO; 10/442,513 of an engagement Window is co-planar With an annular end 
surface inside of a retainer holding portion. A checker jut 

(22) Filed; May 21, 2003 toWard an axial direction is provided integrally on a base 
portion of an inwardly directed engagernent portion of a 

(30) Foreign Application Priority Data checker. The checker is mounted on the connector housing 
so that the checker jut toWard one axial direction abuts the 

May 23, 2002 (JP) .................................... .. 2002-149177 one axial end of the engagement Window. 
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QUICK CONNECTOR WITH FUNCTION OF 
VERIFYING COMPLETE CONNECTION 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a quick connector 
having a function to verify that a pipe is correctly connected 
to the quick connector in snap-engagement relation, for 
example, adapted in assembly in a gasoline fuel piping of an 
automobile. 

[0002] In a ?uid piping structure, for example, a gasoline 
fuel piping structure Where a tube is joined to a pipe, a 
connector is used for joining the tube to the pipe. In such 
piping system, for example, a pipe includes an inserting end 
portion on one axial side thereof Wherein an annular engage 
ment projection is formed on and around an outer peripheral 
surface. Then, the inserting end portion of the pipe is 
inserted and ?tted in the connector so that the annular 
engagement projection snap-engages With the connector to 
provide locking relation betWeen the pipe and the connector, 
thereby connection betWeen the pipe and the connector is 
completed. A quick connector adapted in this manner com 
prises a tubular connector housing provided With a tube 
connecting portion on one axial side thereof and an annular 
or generally annular retainer. The connector housing also has 
a retainer holding portion on an opposite axial side thereof, 
Wherein at least one engagement WindoW, for example, a 
pair of engagement WindoWs are provided in diametrically 
opposed relation With one another. The retainer has a pipe 
engagement portion on one axial end portion thereof Which 
is con?gured so as to be snap-engaged With the annular 
engagement projection of the pipe, and is ?tted in the 
retainer holding portion to engage With the engagement 
WindoW. That is, the pipe is inserted in the retainer so that 
the annular engagement projection of the inserting end 
portion snap-engages With the retainer. And thereby the pipe 
is ?tted in and connected to the quick connector. The pipe 
engagement portion is con?gured mostly in engagement slit 
formed to extend circumferentially of the retainer on one 
axial end portion thereof. By the Way, in such connecting 
structure, if an operator does not take care suf?ciently to 
complete connection betWeen the pipe and the connector, the 
inserting end portion of the pipe might not be fully inserted 
into the retainer or the connector and the annular engage 
ment projection of the pipe might not snap-engage With the 
retainer. Thus, the pipe might be in so-called half-?tting 
relation With respect to the connector. In case of a piping 
system subject to operation While the pipe is incompletely 
connected to the connector, as sealing property by a sealing 
member betWeen the connector and the pipe is insuf?cient or 
becomes insuf?cient, an inner ?uid usually leaks out. 

[0003] Then, for example, as disclosed in JP, A, 
11-344182, in order to easily verify complete connection of 
a pipe to a quick connector, a checker is adapted to provide 
the connector With a function of verifying complete con 
nection. The checker for verifying complete connection 
usually has a checker body con?gured to have inner surface 
curing along or generally along an outer peripheral surface 
of a connector housing, and a pair of engagement portions. 
The checker body is provided With a pull-out portion. The 
engagement portion is formed integrally on the checker 
body, more speci?cally, on opposite ends or opposite end 
portions respectively of the checker body. The checker is 
?tted on an outer periphery of the connector housing 

Nov. 27, 2003 

betWeen engagement WindoWs Wherein the engagement 
portions of the checker snap-engage With one circumferen 
tial ends of the engagement WindoWs respectively to restrain 
movement of the checker in a pull-out direction, With an 
inner end portion of the engagement portion seating in the 
engagement slit of the retainer. The checker is con?gured to 
be alloWable for being pulled out by release of snap 
engagement betWeen the engagement portion and the 
engagement WindoW as a result of the engagement portion 
de?ecting and moving radially outWardly, being pressed by 
the annular engagement projection, When the pipe is cor 
rectly ?tted in the connector and the annular engagement 
projection of the inserting end portion ?ts in and snap 
engages With the engagement slit of the retainer. Accord 
ingly, upon completion of connection Work of the pipe and 
the quick connector, it can be veri?ed that the pipe is 
completely connected in the quick connector by pulling the 
checker out of the connector housing With the pull-out 
portion in a direction perpendicular to an axial direction of 
the connector housing. If the checker cannot be removed out 
of the connector housing When the checker is pulled, mostly 
the pipe is not completely connected to the quick connector. 
In such case, connection Work of the pipe and the quick 
connector should be again implemented so that the inserting 
end portion of the pipe is fully inserted in the quick 
connector. 

[0004] MeanWhile, the annular engagement projection of 
the pipe presses the engagement portion of the checker 
toWard a radially outWard direction in one axial direction to 
cause deformation and movement thereof. Accordingly, in 
such structure as alloW the engagement portion of the 
checker to displace in one axial direction, the engagement 
portion may be limited to move smoothly radially outWardly 
When pressed by the annular engagement projection. Then it 
is fear that the pipe cannot be often correctly connected to 
the quick connector or pipe connecting Work is often ended 
in spite of incomplete ?tting relation betWeen the pipe and 
the connector. In order to solve this problem, the quick 
connector may be con?gured as such that an annular end 
surface, Which is de?ned on one axial end of the inside of the 
retainer holding portion or on the border betWeen the inside 
of the retainer holding portion and the inside of a portion to 
receive a part of the pipe extruded from the retainer, is 
located on one axial side from one axial end of the engage 
ment WindoW. And a retainer ?tting structure is thereby 
con?gured so that one axial end of the retainer contacts With 
or is located adjacent to the annular end surface and the 
engagement slit is located in an axial position generally 
corresponding to one axial end of the engagement WindoW. 
Then, When the checker is ?tted on the connector housing so 
that the engagement portion of the checker is located axially 
generally corresponding to the engagement slit of the 
retainer, the engagement portion of the checker is in contact 
relation With one axial end of the engagement WindoW, and 
ceases to be displaced toWard one axial direction When 
pressed by the annular engagement projection of the pipe. 
Therefore, the engagement portions are assured of being 
deformed smoothly in an opening direction or in a releasing 
direction at insertion of the pipe. 

[0005] HoWever, if the annular end surface on one axial 
side of the inside of the retainer holding portion is de?ned 
on one axial side from one axial end of the engagement 
WindoW, a step is de?ned betWeen the annular end surface 
and one axial end of the engagement WindoW. Consequently, 
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When the pipe is inserted, a groove is de?ned between the 
step and the pipe and Water remains therein. In case of a 
metallic pipe, the pipe may be rusted and corroded due to 
Water remaining in the groove. Especially in the case that the 
connector housing is disposed upright in a direction longi 
tudinally thereof, With an insertion opening or an opposite 
axial end opening upWard and a tube connecting portion 
doWnWard in fuel piping or any other piping of vehicles, a 
relatively large amount of Water is likely to migrate from 
outside and remain in the groove, it may eventually cause 
corrosion of the metallic pipe at an early date. 

[0006] In order to ensure draining performance of a quick 
connector to prevent a metallic pipe from corrosion, it is 
preferred that the annular end surface on one axial side of the 
inside of the retainer holding portion is de?ned on an axial 
position corresponding to one axial end of the engagement 
WindoW so that no step is de?ned therebetWeen. HoWever, in 
this structure, one axial end of the retainer cannot be located 
on one axial side from one axial end of the engagement 
WindoW, and the engagement slit is accordingly located on 
an opposite axial side from one axial end of the engagement 
WindoW. Therefore, When the checker is ?tted on the con 
nector housing so that the engagement portion of the checker 
is located in an axial position generally corresponding to the 
engagement slit of the retainer, a gap is de?ned betWeen the 
engagement portion and one axial end of the engagement 
WindoW. In this arrangement, the engagement portions are 
apt to be displaced in one axial direction and cannot be 
deformed smoothly an opening direction When pressed by 
the annular engagement projection of the pipe. As a result, 
it is a fear that a pipe connecting Work is disturbed. 

[0007] Accordingly, it is an object of the present invention 
to provide a quick connector With function of verifying 
complete connection Which has an excellent draining per 
formance and is con?gured so that an engagement portion of 
a checker is smoothly deformed in an opening direction 
When a pipe is connected to the quick connector. 

SUMMARY OF THE INVENTION 

[0008] In order to achieve a foregoing object, there is 
provided a novel quick connector to be connected With a 
pipe Which has an inserting end portion formed With an 
annular engagement projection, for example, on one axial 
side thereof and having a function to verify complete 
connection With the pipe. 

[0009] The quick connector has a tubular connector hous 
ing. The tubular connector housing is provided With a tube 
connecting portion to be connected With a tube (including a 
hose or the like) on one axial side thereof or one side on a 
direction of an axis of the quick connector or the connector 
housing, and a retainer holding portion having at least one 
engagement WindoW, for example, a pair of engagement 
WindoW in opposed relation With one another on an opposite 
axial side thereof or an opposite side in a direction of an axis 
of the quick connector or the connector housing. The quick 
connector also has an annular or generally annular retainer. 
The retainer is provided With a pipe engagement portion so 
as to be snap-engaged With the annular engagement projec 
tion of the pipe, for example, When the inserting end portion 
of the pipe is inserted in the connector housing, and ?tted to 
the retainer holding portion to engage With the engagement 
WindoW (including a portion surrounding the engagement 
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WindoW). The quick connector further has a checker. The 
checker has a checker body con?gured so as to be along or 
generally along an outer peripheral surface of the connector 
housing or so as to include an inner surface curving or being 
along or generally along an outer peripheral surface of the 
connector housing, for example, an outer peripheral surface 
betWeen a pair of the engagement WindoWs, and at least one 
engagement portion. The checker body is provided With a 
pull-out portion. The engagement portion is formed inte 
grally on the checker body, for example, on opposite ends or 
opposite end portions thereof respectively. The checker is 
?tted or mounted on an outer periphery or an outer periph 
eral surface of the connector housing, being locked in a 
pull-out direction by engagement, for example, snap-en 
gagement betWeen the engagement portion and the engage 
ment WindoW (including a portion surrounding the engage 
ment WindoW). The engagement portion of the checker is 
con?gured so as to be pushed by the annular engagement 
projection of the pipe and thereby deformed and moved to 
alloW the checker to be pulled out When engagement, for 
example, snap-engagement betWeen the annular engage 
ment projection and the pipe engagement portion of the 
retainer brings about complete connection betWeen the pipe 
and the quick connector. Typically, the retainer is ?tted in the 
retainer holding portion so that the pipe engagement portion 
is located on an opposite axial side from one axial end 
(namely, one end in an axial direction of the quick connector, 
the connector housing or the retainer holding portion) of the 
engagement WindoW and is shoWn in the engagement Win 
doW. The checker is ?tted or mounted on the connector 
housing so that the engagement portion of the checker seats 
in the engagement WindoW, in an axial position correspond 
ing to the pipe engagement portion of the retainer. Further, 
inclining preventive means is provided betWeen the engage 
ment portion of the checker and one axial end of the 
engagement WindoW to prevent the engagement portion 
form inclining in one axial direction (namely, in one axial 
direction of the quick connector, the connector housing or 
the retainer holding portion). The inclining preventive 
means include any means to prevent the engagement portion 
from moving or displacing in one axial direction. As the 
engagement portion of the checker is prevented from mov 
ing or displacing in one axial direction by the inclining 
preventive means When pressed by the annular engagement 
projection of the pipe, the engagement portion is smoothly 
deformed and moved radially outWardly. 

[0010] For the quick connector With function of verifying 
complete connection according to the present invention, for 
example, applied is a retainer Wherein a pipe engagement 
portion is formed on an opposite axial side (namely, an 
opposite side in an axial direction of the quick connector, the 
connector housing or the retainer holding portion) from one 
axial end (namely, one end in an axial direction of the quick 
connector, the connector housing or the retainer holding 
portion) of the retainer, and is to be located on an opposite 
axial side from one axial end of the engagement WindoW. 
And also, for example, applied is a connector housing 
Wherein an annular end surface on one axial side of the 
inside of a retainer holding portion, Which one axial end of 
the retainer contacts With or is located adjacent to, is in an 
axial position corresponding to one axial end of the engage 
ment WindoW. In this instance, no step is de?ned betWeen the 
annular end surface and one axial end of the engagement 
WindoW, and the retainer is ?tted in the retainer holding 
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portion so that the pipe engagement portion is located on an 
opposite axial side from one axial end of the engagement 
WindoW and is shoWn in the engagement WindoW. The pipe 
engagement portion of the retainer may be con?gured in an 
engagement slit or engagement slits extending circumferen 
tially on one axial end portion of the retainer. 

[0011] The checker is ?tted on the connector housing so 
that engagement portion is located in an axial position 
corresponding to the pipe engagement portion of the 
retainer, i.e., in an axial position corresponding to the 
annular engagement projection of the pipe in engagement 
relation With the pipe engagement portion. In case that the 
pipe engagement portion of the retainer is con?gured in an 
engagement slit or engagement slits extending circumferen 
tially on one axial end portion thereof, the checker is ?tted 
or mounted on the connector housing so that the engagement 
portion is located in an axial position corresponding to the 
engagement slit, and speci?cally an radially inner end of the 
engagement portion enters in the retainer holding portion, 
more speci?cally in the engagement slit through the engage 
ment WindoW. In this Way, the engagement portion of the 
checker is located on an opposite axial side from one axial 
end of the engagement WindoW, corresponding to an axial 
position of the pipe engagement portion of the retainer. 

[0012] Inclining preventive means may be con?gured in 
checker protrusion or checker jut toWard an axial direction 
(namely, toWard an axial direction of the quick connector, 
the connector housing or the retainer holding portion) or 
toWard one axial direction (namely, toWard one side in an 
axial direction of the quick connector, the connector housing 
or the retainer holding portion) formed or provided inte 
grally on the engagement portion of the checker. The 
checker jut toWard an axial direction or one axial direction 
is con?gured so that a tip end portion thereof is, for example, 
in contact relation With one axial end of the engagement 
WindoW, When the checker is ?tted or mounted on the 
connector housing. With thus con?gured inclining preven 
tive means, there is no need to provide an inclining preven 
tive structure With the connector housing additionally. 
Therefore, one axial end of the engagement WindoW and the 
annular end surface may be con?gured to de?ne a ?at 
continuous plane Without jut. 

[0013] Alternatively, inclining preventive means may be 
con?gured in WindoW protrusion or WindoW jut toWard an 
opposite axial direction (namely, toWard an opposite side in 
an axial direction of the quick connector or the connector 
housing), formed or provided integrally on one axial end of 
the engagement WindoW of the connector housing. The 
WindoW jut toWard an opposite axial direction is con?gured 
so that a tip end portion is, for example, in contact relation 
With the engagement portion of the checker, When the 
checker is ?tted or mounted on the connector housing. 

[0014] A quick connector With function of verifying com 
plete connection of present invention has a structure not to 
trouble a pipe connecting Work, although a checker is 
mounted on a connector housing so that space or gap is 
de?ned betWeen an engagement portion or an inWardly 
directed engagement portion of the checker and one axial 
end of the engagement WindoW. 

[0015] NoW, the preferred embodiments of the present 
invention Will be described in detail With reference to the 
draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a perspective exploded vieW of a quick 
connector according to the present invention. 

[0017] FIG. 2 is an assembled vieW of the quick connector 
according to the present invention. 

[0018] FIG. 3 is a partly-broken, perspective vieW of the 
quick connector according to the present invention. 

[0019] FIG. 4 is a sectional vieW taken in an axial 
direction of a retainer ?tted in a connector housing. 

[0020] FIG. 5 is a sectional vieW taken in a radial direc 
tion of the quick connector according to the present inven 
tion. 

[0021] FIG. 6 is an enlarged vieW of a portion of an 
inWardly directed engagement portion of a checker. 

[0022] FIG. 7 is a front vieW of the quick connector 
according to the present invention. 

[0023] FIG. 8 is a plan vieW of the quick connector 
according to the present invention. 

[0024] FIG. 9 is a sectional vieW taken in a radial direc 
tion shoWing the quick connector according to the present 
invention Wherein a pipe is inserted. 

[0025] FIG. 10 is a sectional vieW taken in an axial 
direction shoWing a quick connector according to the present 
invention Wherein the pipe is inserted and then the checker 
is pulled out. 

[0026] FIG. 11 is a vieW shoWing engagement relation 
betWeen an elongate rib and a circumferential movement 
preventive jut. 
[0027] FIG. 12 is an exploded perspective vieW of a quick 
connector With another con?guration according to the 
present invention. 

[0028] FIG. 13 is a front vieW of the quick connector With 
another con?guration according to the present invention. 

[0029] FIG. 14 is a sectional vieW taken in an axial 
direction of the quick connector With another con?guration 
according to the present invention. 

[0030] FIG. 15 is a vieW shoWing another con?guration of 
a structure of a circumferential movement preventive jut. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0031] A quick connector 1 With function of verifying 
complete connection, Which is adapted for assembly in a 
gasoline fuel piping of an automobile, as shoWn in FIG. 1, 
comprises a tubular connector housing 3, a generally annular 
retainer 5 and a checker 7 for verifying complete connection 
betWeen a pipe and the quick connector 1 itself. 

[0032] As Well shoWn in FIGS. 1 and 4, the connector 
housing 3 made of glass ?ber reinforced polyamide 
(PA~GF), integrally comprises a cylindrical resin tube con 
necting portion 9 on one axial side thereof and a generally 
cylindrical retainer holding portion 11 on an opposite axial 
side thereof, and is provided With a through-bore 13 through 
from one axial end to an opposite axial end thereof. The 
resin tube connecting portion 9 comprises one axial side 
portion 15 of right-angle triangle in cross-section having an 
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outer peripheral surface expanding gently in diameter 
toward an opposite axial side, and an opposite axial side 
portion 17 having an outer peripheral surface extending like 
a simple cylindrical shape on an opposite axial side from the 
one axial side portion 15. The opposite axial side portion 17 
is provided on an outer peripheral surface With an annular 
projecting stop portion 19 of rectangular in cross-section and 
tWo annular projecting stop portions 21, 21 of right-angle 
triangle in cross-section expanding in diameter toWard an 
opposite axial side. The annular projecting stop portion 19 
and the annular projecting stop portions 21, 21 are arranged 
in axially spaced relation sequentially from one axial side to 
an opposite axial side. A resin tube (not shoWn), for 
example, a resin pipe member is tightly ?tted on and 
connected to an outer periphery or an outer peripheral 
surface of the resin tube connecting portion 9. Arubber hose 
or a SUS pipe member may be also adapted for member to 
be connected With a tube connecting portion of a quick 
connector of the present invention. An outer peripheral 
surface 23 on one axial end portion of the opposite axial side 
portion 17, namely a portion betWeen the one axial side 
portion 15 and the annular projecting stop portion 19 is 
formed in small diameter or in deep annular groove, While 
an outer peripheral surface 25 on the opposite axial end 
portion thereof, namely a portion from an opposite axial side 
slightly from the annular projecting stop portion 21 of an 
opposite axial side to the retainer holding portion 11, is 
formed in smaller diameter or in deeper grove compared to 
the outer peripheral surface 23 on one axial end portion 
thereof. An O-ring for sealing is ?tted around the outer 
peripheral surface 23 on one axial end portion of the 
opposite axial side portion 17 to provide a sealing betWeen 
the resin tube connecting portion 9 and the resin tube. 

[0033] As Well shoWn in FIG. 4, an inner peripheral 
surface of the resin tube connecting portion 9 comprises a 
large diameter portion 27 on one axial side thereof and a 
small diameter portion 29 on an opposite axial side thereof. 
Within the large diameter portion 27, a pair of O-rings 31, 
31 are ?tted axially in side by side relation With intervening 
a collar 33 therebetWeen on an opposite axial side thereof, 
and a resin bush 35 is ?tted on one axial side thereof. The 
resin bush 35 is formed generally in a cylindrical shape, and 
has integrally an annular engagement portion 37 on one 
axial end portion thereof. The resin bush 35 is provided With 
a loW annular projection 39 on an outer peripheral surface 
near one axial end thereof. The annular engagement portion 
37 is formed so as to project someWhat radially outWardly. 
The resin bush 35 has an inner diameter substantially 
identical to an inner diameter of the small diameter portion 
29, and is ?tted in the large diameter portion 27 so that the 
annular projection 39 seats in a shalloW annular groove 41 
formed near one axial end of the large diameter portion 27 
and the annular engagement portion 37 engages With one 
axial end portion of the resin tube connecting portion 9. The 
O-rings 31, 31 are axially maintained in a space betWeen the 
resin bush 35 and a stepped surface or radial surface betWeen 
the small diameter portion 29 and the large diameter portion 
27. 

[0034] As Well shoWn in FIGS. 1, 4 and 5, the generally 
cylindrical retainer holding portion 11 of a larger diameter 
than the resin tube connecting portion 9, is provided With 
engagement WindoWs 43, 43 of uniform con?guration in 
diametrically symmetrical positions and in opposed relation 
With one another, and ?at regions 45, 45 of uniform shape 
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on outer peripheral surfaces respectively betWeen the 
engagement WindoWs 43, 43 in diametrically symmetrical 
positions. The ?at region 45 extends entire axial length of 
the retainer holding portion 11 With Width or a circumfer 
ential length of substantially one third of an outer diameter 
of the retainer holding portion 11. TWo elongate ribs 47, 47 
of uniform shape are formed on one ?at region 45 and the 
other ?at region 45 respectively on one axial side thereof. 
The elongate ribs 47, 47 are located parallel With one 
another, in axially slightly spaced relation With one another. 
Each elongate rib 47 extends circumferentially generally the 
entire Width, or nearly from one circumferential end nearly 
to the other circumferential end of the ?at region 45. The 
elongate rib 47 of one axial side is located toWard an 
opposite axial side compared to one axial ends 49, 49 of the 
engagement WindoWs 43, 43, and thereby a ?t-in slot or an 
axial space 51 de?ned by the elongate ribs 47, 47 is located 
someWhat toWard an opposite axial side compared to the one 
axial ends 49, 49 of the engagement WindoWs 43, 43. The 
retainer holding portion 11 is internally provided With a 
narroW annular end surface 53 expanding radially inWardly 
on one axial end. The annular end surface 53 is coplanar 
With the one axial ends or the one axial end surfaces 49, 49 
of the engagement WindoWs 43, 43. That is, no step or no 
stepped portion exists betWeen the one axial ends 49, 49 of 
the engagement WindoWs 43, 43 and the annular end surface 
53. 

[0035] As Well shoWn in FIGS. 1 and 4, the retainer 5 
made of PA is ?tted in the retainer holding portion 11. This 
retainer 5 is relatively ?exible, and is formed so as to be 
resiliently deformable. The retainer 5 has a main body 55 of 
C-shape in cross-section, namely generally annular shape 
Wherein a relatively large space for deformation is de?ned 
betWeen circumferential opposite end portions 57, 57 
thereof. The main body 55 is provided With a pair of 
engagement tabs 59, 59 projecting radially outWardly in 
diametrically symmetrical positions of an opposite axial end 
portion thereof. Each engagement tab 59 is uniform in 
shape. An inner surface of the main body 55, except a 
portion diametrically opposed to the space for deformation, 
is tapered generally in the direction toWard one axial side 
thereof so as to reduce gradually an inner diameter thereof. 
And, apart from a portion diametrically opposed to the space 
for deformation, one axial end portion 61 of the main body 
55 is formed With an inner diameter almost identical to a 
pipe (refer to a reference numeral 63 in FIG. 10), and 
smaller than an annular engagement projection (refer to a 
reference numeral 65 in FIG. 10). The portion diametrically 
opposed to the space for deformation of the main body 55 
has an inner surface like a portion of a cylindrical inner 
surface shape, and the main body 55 is formed With an 
indent 67 on one axial end portion of the portion diametri 
cally opposed to the space for deformation. 

[0036] A pair of operation arms 69, 69 are formed inte 
grally on an opposite axial end portion of the main body 55 
of the retainer 5 so as to extend inclining radially outWardly 
in an opposite axial direction from respective circumferen 
tial positions corresponding to the engagement tabs 59, 59. 
The operation arm 69 respectively, has a latching end 71 
projecting radially outWardly on an opposite axial end 
portion thereof. The one axial end portion 61 of the main 
body 55 is provided With engagement slits 73, 73 (pipe 
engagement portion) extending circumferentially in opposed 
relation With one another. Thus con?gured retainer 5 is 










